The components of postoperative body weight loss were analysed in eleven adult male patients who had uncomplicated abdominal surgery of moderate severity namely vagotomy and a drainage procedure for chronic duodenal ulceration. Four patients (Group I) had the routine postoperative regimen which consisted of intravenous isotonic dextrose and dextrose-saline solutions.
Introduction
Parenteral hyperalimentation is the term coined by Rhoads to describe the intravenous administration of nitrogen, calories and other nutrients in quantities required to produce tissue synthesis during conditions which are usually associated with a catabolic response. Such a catabolic response is known to occur immediately after moderate to severe surgical trauma (Moore, 1959) . It has been shown that the administration of high calorie solutions containing aminoacids produces an early reversal of the negative nitrogen balance that follows trauma (Werner et al., 1949; Beal, Cornell and Gilder, 1954; Peaston, 1969; Spivey and Johnston, 1972) . During a study of the effect of increased nitrogen and calorie intakes on nitrogen balance after surgery, it was observed that, in spite of its nitrogen-sparing effect, this regimen did not abolish the weight loss which is characteristic of the immediate post-surgical period. It is known that body weight loss following injury is the algebraic sum of changes in weight of lean tissue, body fat and water (Gilder et al., 1961; Kinney et al., 1968) . In order to identify the real implications of weight loss in the presence of high levels of calorie and nitrogen intake, the contributions of changes in various tissue components to total weight must be analysed. This report represents the results of such an analysis carried out on patients who had varying amounts of calorie and nitrogen intake.
Method
The patients in this study were adult male Nigerians undergoing uncomplicated elective vagotomy and a drainage procedure for chronic duodenal ulceration. They were otherwise healthy and had no evidence of renal disease. Two nique. In calculating daily nitrogen balance, no correction was made for nitrogen loss in sweat since it has been shown that in permanent inhabitants of the tropics, the nitrogen concentration of sweat is low and the total loss of nitrogen through this route is negligible (Ashworth and Harrower, 1967 (Gilder et al., 1961; Elebute, 1973 
, where C is the carbohydrate intake, N, the urinary nitrogen and F, the fat burnt. From (2) and (3) above,
The difference between the carbon dioxide produced and the oxygen consumed is given by the following equation (Lavietes, 1935) :
C02-02 =0C41C+ 0-84N-0-08F (5). From (1), (4) and (5) above, IL = 0 0707xC + 0.457xN+ 0 1603xF +0-41C+0-84N-0-08F, and IL -(0.0707xC+ 0-41C+0 457xN +084N) (6) 0-1603x-0-08
In order to estimate the value of x in equation (6), the mean ambient temperature was calculated from the autographic record taken for each 24-hr of the study. The mean temperature under clothing was then derived from the regression equation illustrated in Fig. 1 , and the proportion of heat lost by vaporization of water at this temperature was read from a graph prepared from the data of Dubois et al. (1952) (Fig. 2) . Having calculated the amount of fat burnt in the metabolic mixture, the net loss or gain of anhydrous fat was then found by the difference between the fat burnt and the fat intake. The (Fig. 3) .
Discussion
Weight loss after surgical trauma is a reflection of the metabolic effects which result in a loss of lean tissue and oxidation of fat. Benedict (1915) showed that from weight changes and nitrogen balance it was possible to deduce the relative combustion of fat and (Gilder et al., 1961) ; but the conversion factor employed has been variable. It is well known that the factor for converting nitrogen content to protein content should vary from one protein to another. For example, it is about 5-7 for some vegetable proteins, up to 6-4 for some animal proteins, and 6-1 for the synthetic amino-acid mixture used in the present study. However, the factor of 6-25 was selected as an approximation for proteins incorporated into or lost from the body (Davidson and Passmore, 1966; Kinney et al., 1968) , and used for calculating nitrogen balance. Values reported for water of hydration of lean tissue have varied from 71 to 83% (Berlin, Watkin and Gevirtz, 1962; Brozek, 1961; Grande, 1968; Moore and Ball, 1952; Wedgwood, 1963) . The choice of 79 % used in this study has the advantage of making the conversion factor the round figure of 30.
There are various indirect methods for determining changes in body fat. Methods depending on measurement of body density (Burskirk, 1961; Siri, 1961) are not technically applicable to the study of acutely ill post-surgical patients. Derivation of body fat changes from total body water, using the formula of Pace and Rathburn (1945) , is only valid under conditions of normal hydration and is not sensitive enough to investigate short-term weight loss. Indirect calorimetry has been shown to be a relatively accurate method for measuring body fat changes (Gilder et al., 1967; Kinney et al., 1968) ; but, because of the use of intermittent expired-air analyses to estimate metabolism during the entire period of study, even this method has unavoidable sources of error. In this study, body fat changes were calculated from a modification of Newburgh's formula (Newburgh et al., 1937) . It has been shown that this method compares favourably with the expired-air analysis method (Gilder et al., 1967 In contrast to the patients who received both 50 % dextrose and the amino-acid/sorbitol preparation, those who had supplementation with only aminoacid and sorbitol exhibited the smallest amount of weight loss because the reduction in lean tissue and body fat losses produced by the supplementation was not counteracted by increased loss of extracellular water. Therefore, it appears that although the aminoacid/sorbitol preparation does not completely nullify the combustion of body fat, it gives the safest form of supplementation. This is because it does not increase renal excretion of water to levels which may be inappropriate, particularly in the face of increased extra-renal losses of water such as may be dictated by a tropical environment.
